Insertion of foreign random sequences of 120 amino acid residues into an active enzyme.
Random sequences of 120-130 amino acid residues were inserted into a surface loop region of Escherichia coli RNase HI. This library was screened and about 10% of the clones were found to retain RNase H activity. Subsequent random mutagenesis led to an increase in RNase H activity and solubility of the protein. The inserted regions were found not to contribute to the secondary structure of the mutant protein. The high frequency of insertion of flexible sequences and the increase in the protein's function by further mutagenesis simulate one of the events in protein evolution.